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CHRISTOPOULOS et al.
Appl. No. 00/394,428

 Februaty 7, 2008 c RECEIVED
AMENDMENTS TO THE CLAIMS: FEB 07 2008

This listing of claims willl replace all prior vetsions, and listings, of claims in the

application:

1-10. (Canceled).

11. (Currently dmended) A method of transmitting a bit stream representing digitalized

images to a uset which requires a reduction of the bit stream, the method comprising:

encoding &the digitalized #mage-images in a compressed discrete cosine transform (DCT)
domain using DCTs of length N/2-eemprising: to produce a first encoded bitstream of

coefficients:

receiving in a transcoder the first encoded bit stream.

undersampling in the transcoder, by removing selected ones of the coefficients. the
compressed frames-digitalized images represented by the first encoded bitstream by a certain
factor in each dimension;; and

calculating, from the remaining coefficients, a PCEDCTs of length N x N, each of the

DCTs of length N x N calculated directly from four adjacent DCT coefficient blocks of size
N/2 x N/2 of the remaining coefficents. for each of the digitalized image-images, N being a

positive, even integer to produce a second encoded bitstream: and

transmitting from the transcoder the second encoded bit stream ipcludingonly-the

selected-coefficients to the user.

12. (Currently Amended) A method of transmitting a bit stream representing digitalized

images to a user, the method comprsing:
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encoding the digitalized images in a compressed discrete cosine transform (DCT) domain
using DCTs of length N/2 to produce a first encoded bitstream of coefficients;

receiving in a transcoder the first encoded bit stream;

eneeding-a-recoding in the transcoder the digitalized image-images represented as-aby

the coefficients in the first encoded bitstream to discrete cosine transform (DCT) transformed
sequence-sequences of coefficients of length N, N being a positive, even integerA, to produce a

second encoded bitstream, the recoding comprising:

calculating the 6oeﬂiciean of a DCT of length N directly from two sequences of DCT

coefficients of length N/2,

wherein the two sequences of coefficients are obtained from DCTs of length N/2 and
sepresent-correspond to the first half and second half| respectively, of an original sequence of
data of the digitalized images; and

transmitting from the transcoder the second encoded bit stream to the user.

13. (Previously Presented) A method acc‘ording to claim 12, wherein the even

coefficients of the DCT oflength N are calculated as:
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14. (Currently Amended) The method of claim 11, wherein N is equal to 2™, m being a

positive integer—=0.
15-21. (Canceled)

22. (Previously Presented) A method of transmitting a bit stream representing a
digitalized image as a compressed video signal which includes coefficients obtained by
calculating DCTs for blocks of size N/2 x N/2, the blocks being obtained by dividing the
digitalized image, to a plurality of users, at least one of which requires a reduction of tﬁe bit
stream or down-scaling of the corresponding compressed video signal, the method comprising:

receiving in a transcoder the bit stream of the compressed video signal;

extracting from the received bit stream the coefficients for the blocks of size N/2 x N/2;

collecting the extracted éoefﬁcients for four adjacent blocks of size N/2 x N/2,-the. groups
of four adjacent blocks forming together non-overlapping blocks of size N x N in the digitalized
image;

| calculating, from the collected coefﬁciénts, coefficients of the DCTs for the blocks of
size N x N using DCTs and IDCTs of length N/2 and without using DCTs or IDCTs of length N
or usiﬁg DCTs and IDCTs for blocks of the size N/2 x N/2 and without using DCTs or IDCTs of
length N x N,
selecting, from the calculated coefficients, coefficients of the lowest frequencies; and

transmitting to the at least one user a bit stream including only the selected coefficients.

23. (Previously Presented) A method of transmitting a bit stream representing a

digitalized image as a compressed video signal, which includes coefficients obtained by
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calculating DCTs for blocks of size N x N, the blocks being obtained by dividing the digitalized
image, to a plurality of users, at least one of which requires a reduction of the bt stream or
downjscaling of the corresponding compressed video signal, the method comprising:
receiving in a transcoder the bit stream of the compressed ﬁdeo signal;
extracting, from the received bit stream, the coefficients for the blocks of size Nx N;
collecting the extracted coefficients fér .four adjacent blocks of size N x N, the groups of
four adjacent blocks forming togéther non-overlapping blocks of size 2N x 2N in the digitalized
image;
selecting, from the collected, extracted coefficients for each block of size N x N of each
of the groups of four adjacent blocks of the size N x N, coefficients of N/2 x N/2 lowest
frequencies; |
calculating, from the selected coefﬁcieﬂt# for each of the groups, coefficients of the DCT
for a block of size N x N using DCTs and 1DCTs of length N/2 and withdut using DCTs or
| IDCTs of length N or using DCT's and IDCTs for blocks of size N/2 x N/Z and without usiﬁg
DCTs or IDCTs of length N x N, ahd

transmitting to the at least one user a bit stream including only the calculated coefficients.

24, (Currently Amended) The method of claim 23, whcrcin, in the step of calculating
coefficients of DCTs for blocks of size N x N the even coefficients of a DCT of length N is-are

calculated as:
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25. (Previously Presented) A transmission system for transmitting digitaliéed images
where users are connected to each other through a multi-node control unit and bit streams of
digitalized images corresponding to compressed video signals are transmitted between the users,
the compressed video signal including coefficients obtained by calculating ‘discretg: cosine
transforms (DCTs) for blocks of size N/2 x N/2 obtained by dividing the digitalized image,

- a first one of the users, for receiving a bit stream transmitted from a second one of the
users, fequiring a reduction of the bit stream or down-scaling of the corresponding compressed
video signal,

the multi-node control unit comprising:

- means for receiving said bit stream from the secoﬁd one of the users and for extracting
from the bit stream coefficients for blocks of size N/2 x N/2 in a corresponding digitalized
image;

- means for collecting the extracted coefficients for four adjacent blocks of size
N/2 x N/2;

- means for calculating from the collected coefficients coefficients for a DCT for a block
of size N x N using DCTs and IDCTs of length N/2 and without using DCTs or IDCTs of length
N or using DCTs and IDCTS for blocks of size N/2 x N/2 and without using DCTs or IDCTs of
length N x N;

- means for selecting, from the calculated coefficients, coefficients for the lowest
frequencies, and

- means for transmitting to the first one of the user§ a bit stremﬁ including only the

selected coefficients.

' -10- :
PAGE 12122* RCVD AT 2712008 7.22:14 PM [Eastern Standard Time]* SVR:USPTO-EF XRF-6128 * DNIS: 2738300 * CSID:703+316+4100 * DURATION (mm-s5):0242



‘ NIXON VANDERHYE PC Fax 703+816+4100 Feb 7 2008 07:33pm PO13/022
CHRISTOPOULOS et al.

Appl. No. 09/394,428
February 7, 2008

26. (Previously Presented) A transmission system for transmitting digitalized images,
the system including users connected to each other through a multi-node control unit,

- bit streams of digitalized images being compressed video signals being transmitted
between the users, the compressed video signal for a digitalized Mge mmpﬁsing coefficients
obtained by calculating DCTs for blocks of size N x N obtained by dividing the digitalized
image,

- a fixst one of the users, for receiving a bit stream transmitted from a second one of the
users, requiring a yeduction 6f the bit stream or down-scaling of the corresponding compressed
video signal,

the multi-node control unit compnising:

- means for receiving said bit stream from the second one of the users and for extracting
from the bit stream coefficients for blocks of size N x N in a corresponding digitalized image;

- means for collecting the extracted coefficients for four adjacent blocks of size N x N;

- means for selecting, from the extracted coefficients for each of the four adjacent blocks;
coefficients for N/2 x N/2 Jowest frequehcies; |

- means for calculating, from the selected coefficients, coefficients for a DCT for a block
of size N x N using DCT's and JDCTs of length N/2 and without using DCTs or IDCTs of length
N or using DCTs and IDCTs for blocks of size N/2 x N/2 and without using DCTs or IDCTs of
length N x N; and

- means for transmitting to the first one of the users a bit stream including only the

-caleulated coefficients.
27. (New) The method of claimn 22, wherein, in the step of calculating cc;efﬁcients of

DCTs for blocks of size N x N the even coefficients of a DCT of length N are calculated as:

-11-
PAGE 13/22* RCVD AT 21712008 7:22:14 PM [Eastern Standard Time]  SVR:USPTO-EFXRF 6/28 * DNIS:2738300 * CSID:703+316+4100 * DURATION (mm-5s}:0242



NIXON VANDERHYE PC Fax 703+816+4100 Feb 7 2008 07:33pm P014/022
CHRISTOPOULOS et al.
Appl. No. 09/394,428
February 7, 2008

(Zn +1)2«m
sz = €2kzx T

I el (2’1+1)K7I ol (2n—+1)E
_(g”{zx AW 2 2 }
2n+ Dk )
‘/751:{2}’,‘ oS ( n:-;/)s g;, Nei-n 005[[ v~ Ejv;g;-l]mz]}
¥
(2n+ 1)&7: 2 (n+Dxm
({Dﬂth N/z) Zakgz,. COS——Z(N/z) }
- \E[}; +(-1°z,]

=\/§[Yk+2‘k] k=0,l,...,(N/2)—1.

and the odd coefficients R, = X ,,,, as

n=0

1 N J f (2n+l)7r (2n+Dkx
=—|= -z')2
s V2 5"2(}' n =2 )2c0s o AN/2)

i ",
=_1_\ﬁ< 2, 5, cos{ZntDkn
e V2 |VN2™ g 2AN/2)

©or

N-t N-l _ '
_ \[_g'_ S cos Q@n+)Q@k+ Dz $'x, cos (2n+ 1)k -7z
N |& 2N 2N

Lk 5 {length-N/2 DCT-Il of 1, }

P

-12-
PAGE 14/22* RCVD AT 2172008 7:22:14 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-6/28 * DNIS:2738300 * CSID:703+816+4100 * DURATION (mm-5s).0242



NIXON YANDERHYE PC Fax 103+816+4100 Feb 7 2008 07:33pm P015/022
CHRISTOPOULOS et al.
Appl. No. 09/394,428
February 7, 2008

where

Gtz
2N

¥,
J 22 @2n+Dix Qnidiz ) @nilr
- Y, - 2c0sERE T
N2 é*" (NI N2 251 ANI2) } OSTON

Y,
, (2n (@r+Diz (Zn+Dz
- 1, Y,-Z',) 2cos PRI IT
W2 Zﬂ( 70 N Y

@Cn+Dr

r, =(y,—2z,)2cos

=g,2¢os

where
g, is alength-N/2 IDCT of (¥;-Z',), and

RYy= Xopn X )

or as .
2 Kl 2i + D2+ D
Kora =\/:€z'k+.zx.~ COS( : )2(N )
Y, N,
2 2i+ D)2k + D)z 20+ N +D(2k +Dx
=J;{§x, cos ( )Q(N ) Z r+N/2°°S( 2}:'5 ) }
: ¥, ) %-1 &
]2 Qi+ D)2k +D)7 [(2i+1)(2,+1)n . E]
-J; gy,.cos o +;zicos T +( n{+2) i
L ’ N,
2 |2 Qi+ )2k +1)7 - 2+ D2k +1)x
= _f— . -1
\/;[;y‘ cos N +(-1) ,Z‘ZISHI oW

= \/%(Xlk —(-1)*Xx2,), k=0),..,(N/2)-1.

-13-
PAGE 15/22* RCVD AT 27/2008 7:22;14 PM (Eastern Standard Time] * SVR:USPTO-EFXRF-6/28 * DNIS:2738300 * CSID:7034316+4100 * DURATION {mm-ss).0242



NIXON VANDERHYE PC Fax 703+816+4100 Feb 7 2008 07:33pm PO16/022

CHRISTOPOULOS et al.
Appl. No. 09/394,428
February 7, 2008

28. (New) The transmission system of claim 25, wherein the means for calculating

calculates the even coefficients of the DCT of length N as:
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29. (New) The transmission system of claum 26, wherein the means for calculating

" calculates the even coefficients of the DCT of length N as:
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